Single cell reverse transcription-polymerase chain reaction analysis of rat supraoptic magnocellular neurons: neuropeptide phenotypes and high voltage-gated calcium channel subtypes.
Magnocellular neurosecretory cells (MNCs) in the hypothalamo-neurohypophysial system that express and secrete the nonapeptides oxytocin (OT) and vasopressin (VP) were evaluated for the expression of multiple genes in single magnocellular neurons from the rat supraoptic nucleus using a single cell RT-PCR protocol. We found that all cells representing the two major phenotypes, the OT and VP MNCs, express a small, but significant, amount of the other nonapeptide's messenger RNA (mRNA). In situ hybridization histochemical analyses confirmed this observation. A third phenotype, containing equivalent amounts of OT and VP mRNA, was detected in about 19% of the MNCs from lactating female supraoptic nuclei. Analyses of these phenotypes for other coexisting peptide mRNAs (e.g. CRH, cholecystokinin, galanin, dynorphin, and the calcium-binding protein, calbindin) generally confirmed expectations from the literature, but revealed cell to cell variation in their coexpression. Our results also show that the high voltage-activated calcium channel subunit genes, alpha1A-D, alpha2, and beta1-4 are expressed in virtually all MNCs. However, the alpha1E subunit gene is not expressed at detectable levels in these cells. The expression of all of the beta-subunit genes in each MNC may account for the variations in physiological and pharmacological properties of the high voltage-activated channels found in these neurons. (Endocrinology 140: 5391-5401, 1999)